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(54) LOW REFLECTION BALL LENS CONNECTOR PART 

(57)Abstract: 

PURPOSE: To provide the ball lens connector part of 
low reflection by executing machining so that a minimum 
angle formed by the vertical line of the end face of a 
fiber core and the center line of the fiber core in the 
area of a fiber end part is not equal to 0° and the center 
line of the circumference of the end part of a housing is 
matched with an optical axis. 

CONSTITUTION: In the tube-like housing 2, the optical 
fiber 4 having an inclined end face 6 where the vertical 
line makes an angle a with the center line 18 of the core 
5 of the optical fiber is fixed in the capillary hole of a 
glass tube 10. A direction that the end face is inclined is 
marked on the glass tube by a reference face 24. In the 
connector part, the end part 7 of the tube-like housing 2 
is machined so that the optical axis of a light beam 1 1 
emitted from the connector part is matched with the 
axis of the circumference of the end part 7. The 
matching of the light beam 1 1 and the machine shaft 1 7 
can be decided by a photodetector 15, for example, and 

the precise arrangement of the connector part for an eccentric sheet 13 can be decided by the 
mark on a capillary. Thus, the low reflection ball lens connector part where the emitted light 
beam is matched with the center line of the end part can be provided. 



i — > 

LEGAL STATUS 

[Date of request for examination] 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAzNaynzDA4021 1 1904Pl.htm 2005/9/14 



Searching PAJ 



Jg2H >5*2H 



[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detai^ 2005/9/14 



©Int. CI. 5 

G 02 B 6/32 



® a * m 4*t* fr (jp) © # & ss £r be 

©<km¥f^<&m. (a) ^F2- 11 1904 

BKBIJE** ifWSS#^ ^2^(1990) 4 ^ 24 B 
8507-2H 



®a i a 
®r a a 



<S>4$ SI ^1—215116 
@\h m ¥1 (1989) 8^238 
©19883F 8 ^ 25 B 7 > ^ ( N L )©8802094 

3/N^7-vyK'J^ * 7 > ^[15621 r 



— 3i 

31 ^ • • 7 -f 'i 7 



^-7>^H5621 T 

i 

^7>^®5621 **— r 
>)i7^ l 



91 10 & 

1 . J& W <D £ 1* S 3 i ^ v X n * ^ g|J 

2. toft fff*©fS[Ql 

i . £ « /n * f y ^ £ . c co v y f © - v% 
£ & it h ft fc i$ u> v x t % iin ^ y ^ * 

£ *T L . /n ^ <S V n iZ A ft £ ft /C 7 r 4 'N' 

3 r co ft* On © 4> *i> t* 31 S c liK u y X © & & 
ffij C {£ K $ ft . «i CP 0 55 $ C & 5 # /n ^ 
•>* y ^ co R Is] © * >0 it 3 * * ? U co % to t - 
c cd 5t -Till ^ . 3 * ? ? *><fl] ^«bn/:B$ 
C g y X £ & T iU S ¥ f f ft # f - A © * 4> 
tS <t L T S 15 $ ft v J* u y X © 41 ,|> fct 7 r 4 
vv 3 7 CO * /O & CD i£ £ ± a $ ft /c % 3t 3 
*^^Cfflt^«tUxX3^^ ? 85 r . 

7 r -< 3 7 CO $8 Oil CO m <t 7 r 4 CO 
WWlZ&lt Z ? r 4 *< 3 7 CO * -C' I5i i T 
$ ft * ft Ct tt 0 * K ^ ^ < < . ^ 
y ^ co $3 Sfl tit iiJ «5 65 © R 131 co * h> }5 i >fc f £6 <t 
/»<-ft-f ^ cfc -9 tc (ateS/3ax $ ft/e ttiS* 



2. 7 r -( 3 7 co ffa co ^ i 7 r -r co ^ 
GU co tiJJ ItS K *>Mt •& 7 r -< ^' 3 7 co tp & $5 ^ t 
J&/££ ft^ M/J^ttfiCli 7 ' £12" OfiSI-Cfeft' 
29 ^ rji 1 » $5 co (K S 31 1* u > X 3 ^> ^ >7 SB, 

3. \ .6 z m tl z m tit & & it t z w is y x *< m 

^ n ai9 ^ Jjl 1 £ tt 2 Sd 32 © (S R I* 
y X 3 * ^ ^ cu . 

4 . f$ u y x ti . 7 r 4 co iz m t -5 fit ¥ 
^ ft SS^^-T * J}t^ 1 £ 3 CD ft ft ft* ! 'Jt 
teW(0<&&MW u y X3 4; 9 9 n. 

5 . u y X CO ^ t> ft RS CO ^ \% t 7 / -f />' 3 7 
cO^/6«Jiti4* <tlO # CO co ft JST^» S5»1 

*'J1 4-K®©«5)E»i« u y X3 * i7 ^ gn. 

6. * 7 r >f /< co d& SP ti ^ © 4^ ^ 7L * ^ r «5 
rttcE3 3£$ft. c: co^tt^ t> v y ^^(cIS^ 
$ ft* Jftm'Jt 1 ^jI 5 cOHftrf>> 1 fJlffi^co/R 

7. 3fe7 r -f AN'co^r.BSClflS^^Oa « ^ . 

5 & c: co as SB * f$ 1^ y x * *r r s ^ >n ^ 



-19- 



y ftoizm'g.L. />> < l*x f&ifcts titzW u y 

*1LTttl2ifc£>U. 3***8BcoteS2i*a&£ 
•> - h co (S ,L»I£ £ . &3***2Bcoft«i*<ffI 

* &3 * * ? gp^ra«J!jDX^Iir * C £ *to 

fa <t r * s at ^ y x 3 * * ^ su co $i & # 

8. M&Cft:fc^T. ft7 r ^N'coft6B£x ft 

ffi a< fta t* $ n /c -ft ft z ™ -r & M m £ * ft * 
^rttzia^-r * g.i^jji 7 is su o> as s a--t $ u 

y X 3 * ? ^ 8B CD 55 i£ 2l to • 



?5ffl¥2-111904 (2) 

( m IS J; CD *i| ffl # 5? ) 

co — V&lzEtii titzf£ is % s X £ + fit *s & 
ft ffi co 4> #fr li 35 S ft ^ J* y X co i& A 05 tz {1 SX $ 

*i . ft en © tffl k ** # * © # /n * s> v * © pi na co 

*,kti 3 * * * gBco3t$& £ —a C dcoftfcMi. 
3 * ? ^ ffl i> <b n 1$ tz u y X £ t£ T dJ * ¥ 
ft ft ft - i. CO 4 1 *0 S8 i L T £ $1 $ tl . 1$ is y X 
co 4» /i> 7 r 4 3 7 CD 4* *0 t& CD ig £ -h tz to S $ 

ra-rskcDT&a. * & o;i # ^ tc w co •? ft <g & 

£JHeuyX3*?*&c0^i£;frr£tzM-rs © T 
& * . ni/yXa*^;tt, ft & # *? <fc t>* / * 

ft & o iB & a -3 ^ co <fc t x ^> ^ ^1 tfe ft ^ ^ ^ 
ai5?ft*B£> w^Ltf*jaffissatiffl^ ^ • 

( Vt & <D \Z ffi ) 

fill ,^fi a) f9 fif co u y X 3 * ? ? l J; 0: ^1 to I® 



^207.522 ^-J: 0 EXfcUT ^> 5 • * CD 3 7 ff « ^ 
^ y CD P] JU CD <p Wi <t 15 ® 0<3 tC - ijC L tz ft V 
t << i)< fit Sfi cd JH to «Y- M ge 42 ^ *i 3 ^ * 

6K cd © « ^ «ty y ^ t*3 r is y $ n . ^ ^ > ^* 

P'J C ^ v y 7* $ H 7 7 -4 /« CD .IP CD 5« Jfij 7 r 

3 7 K ii: ^ CZ & ?£ L X t * z > f ft fc> - n*J hC 

cd $8 nn cd m& ^ 7 7 4 ^ 3 7 co ^'C- .^ « vif ^ £i 

^ U . U A< T IS 2l ft f ft « 0 • T * . 

v r ^ yv D3 31 $ H ft CD ^ «s S 31 « ^^0 CD f* 
u y X 3 * * i7 SP T t£ /i ^ b ^ C i t> ^ T 
oi. C cD£{£/£3f tt. I* u x XcOTKIlilflffC * 
S ft 7 r 4 /< CD d% iz ^ \t -5 S W ( 5S 0n S 3t ) <!: 
u y x ci if it -6 & at ( I* u y « ) £ cfc 0 /* s . 
S ai $ tt ft It y r 4 3 7 £ & T {£ /?! ft i£ co 7f 

m m at r * . ffl ft aa ^ - * © *a ^ 1* , 
a co wl at *< . P5 at $ n ^ u - ft co & » , fa fo 

is * t>' / ^ /c 155 ^3 co 31 ^ L < ft tM? 2J> ^ *fe U * 
c «i u y 

^ >n co s u y x co 5 a t V) ih 3 - x a y f co (j* m 

K. btQ Z>T. ^>QCD^uyX3*^^ePCD^^6c 



jjj li ^ li *) \>X ± ± & c i*^*MT^5, 
3 co x ^ Rtt < tz v> cz y x 3 * 1? 9 6B 56 

cd £ qt £ i# h -f C <!: c M ti. ^ H /c • 
( 5£ °J\ frffife L £ r> £ r S SX 23 ) 

* ft «fl co - a M ti , {£ K at co u- y X 3 * * ? 
?.B ^I^Uc * % W co Si) co S ft it „ ± » 

JSat^-COdBjir-S U < -SOdBJ; 4>/h$ Ir^fcK 1^ 
yX3*^^fiB«»-5ii^ife*. 
( w \w • « ik r Z tz tf> CO ^ a ) 

RH i£ J; t>' co {& co @ ^ ti . 3 91 52 $32 U /c ^ 
-f r CD !$ U y X 3 * ^ ^ Sf5 £ & cD <fc 3 X ? Z> Z £ 

iz&*) mm? *> z £t)<x & t ft ^ . 7 r -< 

/V 3 r co iSj Bfn CD !g *S i 7 r '< ^ SB co t.Jf tc: *; it 

-6 7 r On 7 co 4> 4> IS <!: T ij5c $ n * /ft >b ft ffi 

ti 0 • cz ^ U < ft < s /> O >" y 0 cd ft ?,B it \% m ^B 
co R 13) co * £ ft ftb <t - a r * ^ o c *a H£ ;ju 

x $ n ^ • 7 r -f /< 3 7 co ft no ii ft 7 r 4 *< co ft 

IDi tz jU ^- ^ GGL ft T ft ^ co T s C CO ft Gil T S nt $ 
n /c ft it !ik 9 * 7 r << /« 3 7 Z $5 T 4t AB ft tf3 co 

jj r^j tz w at s n * c <t ft ^ . 7 r -f 3 7 co tfi 



-20- 



W CD IB MS £ 7 r 4 rt D 7 CD 4» IS CD T4 cd Pi £ cd 13 
ciSUT, 5 31 3fc ti *: « /]* « i) 7 r 4 /* 3 - x 
<< y C 88 31 £ H * . 

7 co oa Off co IB is £ 7 r -< /< co & an co r.n tztsu * 

y 7 -f /< 3 r CO 43 h> IS £ X ftJc $ H * 'J> ft f£ ti 
7* il2* cDiyiTfc*. St-tf G^KSaSk ck nwr , 
m ft CD m - * - K # 7 ^ 7 7 4 /« f * /II $ ti £ tz 
I* U V X *>< jffl # CD s 34 iw it ^ - 7- << y ^ * *T L 
i& £ c ti , ftl u2 CD ft B£ il> # < £ t> 7 X S 1$ 
u y Xa * * * fi&<D£ffcJ5;A1 -60JDJ; O 6 'h £ 

tftf u y X3 * ? * ©K31t;:*4 tt-IS^t:^?? 
L»* /B^PRJMI? & * . (W 22 cd ft lit 1 2 " 
ilSi, ft iHi £ 31 tt I* * li iri co £ It cd & £ c* 

o t ??v a* Jfi do r a c i *>< o /s . 

a 05 £ a* £ 'j> -t s *i %i u * x £ * * fc wi ft 
cs on £ *r -r a it y r 4 * * \% m -r z> z t * n e i* 

tfj?Jt r^Electr. Letters 20, 973 - 974 (1984)<fc 



WBIT'a-lllfMM (3) 
*s ^ c « . 7 r ^ cd ** $ n fc *s <fc ♦> m * a * 

KtteCyti^l) v 7* «; ^ ^' CO ffl ti i@ L, « I > . 

ScfiH*IlF^MSS207.522 ^J:*)PA^lcO. 

(yi *4 $ ti. * *r r * y r o^Hu^x^t 
r s « ^ 0 v if ec s t5 ffi ffl r a 3 t \t ^ * * 
^tc <!:{:rigt^$T?>s. 7 t 3 7 £ ^ 
y ^ cd M — IJc -r * m iT. f^J ^ & K . c cd 
cfc -5 «l3iartT'ajT < 43tt*-^cD>t<Wili^^^ 
* V CD n 151 CD ^ i % n W C ¥ ft ^ >ii L . ^ 

n ti cd iiD *) r * a a< v c © 2 -3 © fib ti — fk \t r . 

Z <Dtz#> Z OUteX itit®-c Z & t» flS-H W ^ S 
T < 5 7t 'k* - ^ ii & t/ y X CD 4> dl* € iUl «i a H CD T* . 

^ ^ cd ^ ^ m m ?k $ n /c « ec id e u * < 

fflf CCD^^cD^mx f\JI^7 

r -f n'Ja^f tiiSJH^i/^XJ * ^ 9 SB yj < 



I* #o n />> . 

^ 5fe W cd fift u y X d ^ ^ S[i cd >Ji] 0 jiT £ L ^ 
a JIR M T a « 1.6 £ 43 * ^ M l/r ^ ^ ^" t z> W ^ y 
xa<ra t^ ^ n. , & it a tit ip -r ut>^\,G ^is^ 

i/yXa*£^8R<02-?J;>>Jft*3**^rt(DU' 
y XiR!Sco^mtS^^^^I5«>TftStt 

>^ ft ofl cd m u y X a * ? ^ SB o> £ tc SiJ cd ft ^ U 

yX«fflt>*ciz«k^T. m\£lstzi$is v XJx 
Mltm L < HS. c cD$S^^«£S5f 6 S 

eins, c co cfc 7 U it u y X 3 ^ ?,p tc W 
L T li . u y X cd *P <5> 4* 35 cd SI IS £ 7 r -< />' n 
7 cO + ^ISi It A ' iiO' cDMcDffi/£&C;l>ScD*< 
ff^ L^, C CDi^ u y JC3 * ^ ^ SBtts -80dB.i; 
0 6 /h $ n ± ^ S 3* ^ » ^ c i £ 51 fig cf h . d 
co J: •> ttflSv^att. ^S^«]cDff ScD u-^ £ co 
ia^H*-TCDf«ffltC^UT + ^>SfS$T^*. fcKU- 



y X co ¥ (9 « iffi cd ^ IS <t 7 r 4 /« n 7 CD * /C* IS £ 
conacD^j X2L (P\&. 0 ) t>< 4 • <t iO* cDTulT tt. 4r 
^ S 31 cd (iff ^ cd u y X 34 cd 2? 4- £ i& i> X $> h . 
%L P <\ ' «'h $ n v t)t u y X s 31 cd 

■»StdUtt 0 5|! ^{gt^ t? ^> ^> -5 . 0rtU2' «i; 0 * 
* «fi & K «: ?i « 519 i5 & ^ . - CD t& ^ C 

, {)KuyXi:3tf-L^A/llcH5t ^ c ^ $ 
t£ ¥■ h K m £ t# <S fc » tz* BcuyX£#*)*C*>l£ 

* % W cd f y X 3 * ? ^ SB cd 55 n »i! (D jtf ^ L 
l^XttttfST tt. )t7r^ yN'cD^SMi^^^'C'Tl 

+ zftfttzmTZz ti. z co *ar u *\ +> y ^ *z 

* ffe en cd u y x n * v 9 gfs cd ^ ti t*: cd 4* 
fa ^ w r a . r # ^> b x ^ 7 r * a cd as r,u \z m 

iSHq^Sfttt, U*>*^ccD5afiR£^uyX*^-r 

* en*^ ^ ^ y ft tcia^ u> ^ < ut mriJc $ *i 

/ctUu y X3 % 9 9 (55 £ lSl!^^DXX^cD{g.C* > - 

h tztt ux faWLrkto 3^^7gpcDfaa^«>i 



-2.1- 



SCI" * * ^ K >8 t>' . U * & n * 

* ? ^*«ifesj)nx&iir *. 

* f£ m CO # % CO » « U 31 fife AS « "C « * MU* K 
ifettoT, ft7r-<^CDra&fi£. *8 10 A< MU* $ ft 

c ©cfc o tt 0mm its «ttmiiiRO'>-n:« 

# C j£- it jjfl 9 cd *> co T C tilZ 

& I 13 K 7K L fc # *D CO u x X 3 * * * SB 1 li , 
W0f/%«S»^y^2* I* u X X 3 „ 43 «fc 7 r -f /< 
ffi 'C* K 3 $ ft /c & ft 7 5 £ IT * S ft 7 
r -f /< 4 * W L, , 53 ffi G (i ft 7 t •< /< CD to iZ ft L 

£*f-f*#? X #l0f*)ClS5£ $ ft * . Jt7t^< 



nHBT2-111904 C4) 
4 (03^3 7 5 tt, dl> & < £ 6 38 fifl 7 CD $# i£ 43 
^T^tt^^^y^cOFIJU^Wii — f£ L T ^ £ . 
LK U ^ X CD * /l> 8 C <0 ♦* CO I5 £ Jb K ftt H U T t * 
*. fti®9 (Wxtf u-*) J; 0 cDftA<ft7 r -f 
t:i$A$n4i, agSffi 6 <fc 9 £ ft tr-i. tt 
jt7 7 -f A'37oifii:$>4. ccomfcftf-j. 
CO 43 ,0 IA ti ft t" - ^ co ft fcb 1 1 £ L T £ 55 3 ft * . 
w <0 ft to it W u X X 3 co * #fr 8 £ iiD iS U v ^ » 
^^y^cDasSM co 43/^1/^12 i — I*?* 
fffi i£ L, rt: o C * f*uyX£ : fi"fS<kfcacD^tf 

^ * >* v ? n m &* as is £ *r r * ft 7 r << /« * w 
t,> * c <t tt * n *? it t t* * *j fig t & * • m & sa 

ftfttfs 7r-<^'©^ffick*}T*ftt.--^C0ft*4 
ti 3 * * ? co t% £U co H IU co to £ — ft L « i> • * co 
*8 £ x ft f - a U v ft y r -f «fc 0 JiJ * l» Ml ftf « 
On r 0 ffr $ ft > c co tz #> m 22 (D ft t* - J+ \t H i> > 
X<D + /C»* i3JiS U Hi T & ft f — a co ft 5ib 

ii -5- ft *fc ^ >n ^ * v ^ ct> R to « C L T 
RTr S SB «£ tt •> 7 h $ ft „ C co «> . IB .ta Cft « Jft 



^■ctia-^co^ii^fTCcii^E-r^. >7 htoati. 
AS m A< ffl M $ ft s IS TJ£ cfc ^ T ^ * . fin 82 co 1$. 
is ^ x 3 * ^ ^ ep ffl t * h ft 1* u v x u * * * 

co 13 £ yJ) ^ *<'h £ ^ w i ti «i> ^ T & * o . 
55 2 El li . 7 r *f *>< Ml & ftS ffii * ^ L > mJ ^ * 

ilP^iTs-r. t^^^ V v ? 2 ^9 lis *cz>3£M!*< 
ft 7 r -< ^ © n 7 5 CD 41 fjg 1 8 £ fH S or £ Ml 
^dSBff 6 * W T * ft 7 r 4 'V 4 5 * ^lOco^ 
^7Lrt:w®ZE$ftT^^. ffiR8ft<M1& $ ftt v> * 
^ (HI ii # Ifi! 24 cfc o T ^* v X ® _b 4C -7 - ^ $ ft 
t ^i. C©3*^^(Slttts ^ >* ^ ^ 2 

co ft» 7 It 1% 3 * * 9 SB 0 as Z> ft t* - ^ 1 1 CO ft 
^/j<iSSlS 7 coRJ^coWl9<t-fJ:T ^ <fc 9 tcl^feB^ 
I£ft*. COWWADXtt, ^^^^^207,522 
^ «c ffi tt * ft J: -5 « ifi 3 « »« AD X X m JC J; -» ' 
Ci^TS aJT^/cftf-^ncOftldi 
jiiiK u y x 3 co iffliS L co t . ccoftt: 

- ^ A<«a«tiin i -ft r s <fc ^ 7 7 / y h 
{z&i^TWiryxxtz&mzMiZTFzLtz&iizte 



7 U iiSt $ ft tz !9IS;jnXX ^14 co 1-13 
tt. c oxM<7j^^t*i7tr^jL^«^tcfa:a$ft 
4atftt&«:^. ft k'- li <t«9fcfi^l7 i co-ft« 
(M*Mrfttfclii«15t3 cfc ^ T^«> * c <!: 
3? 3 EI liC cOttMS^^t". (B^Ufc >- !• 13C« 
^S:3*^?6flcolE6HtffieSiis €1?Jico-7-^ 

1 3 co IS ii . I* u v X co -* m ; ft 7 r -f ^ <!: U 
u y X co BS Iff # > 4s <fc 7 r -f /« co f^l 3?4 CO IS J[g 
^ 0 St^-T ^ 3 i *<T & * . ft7r-f^cOlO' CO 
1^1 £1 ( ft tSL a ) <*: BK 7 4t ^4 CO 3 mm W iSi CO U ^ X 

ffIJ!2©(a/6CtttBft * 200 //o T^^. 
tf air* -/ 9 -l6T<D&$JmX£tt©&. !tit< 

a # b- - a eu to ^ /C* us t - f£ r ^ is s « 

y X 3 * * * SU f$ £ ft * . - co cfc c s (PI ^2 co 
tt iH 1* ^ S2 ® $ ft * cfc o U ft C£ liB E £ 7 r -f 
#5 co ft/1 co & * cO ft f - i. co •> 7 Y cO >iB iE co ft ^7 
i|\ - CO |£ ft T |g 51 $ ft * ^ £ * T $ i . 
cd S « , nH at L, tz * f& (c £ $ i$ u ^ x 3 * 
? ^ gB co JSft o ^ co gt IT- f3 <>: ffl S vH9 * 7 r << co 



-22 — 





5 3* 


{£ (dB) 


ft& 






St VC 


m m 


0" 


- 14 


- 14 


6- 


- 52 


- 53 


10* 


- 120 


< - 60 



t -f ^-lotiio* (ft a: * > corona is 6 * *r u 
& u y xitw- h tiW2o$ tt *. m 2 i2d<tm 4 iai 
Ttt ? * * * aera btftjABftttT & « tftt n- 

fHT,TL,Tfc4. I* u y X © & B3 © m |g <fc Ift I* 

l» V X CD 4> *1> <£ iSl & 7 r -f /< 3 7 CO 4> Pul CO ft 

& ( ft flt 0 ) it Z CO & 5 # t$>^, C CD F* U V 
X 3 * ? * 65 T li s ffl 3£ $ H fc £ 3t « - 90dB & *) 

2A4BlK^Lfc3*£^8Mi&cDcfcotc:^>< £ 

Hi. 1. 18CDJUTr# * tT T * # U y X(LaSP-l* U 



ftnnT-s-iiiDtM (5) 

y X I* . * co ¥ £ £ Bfl T . J* a * v r £ *r -T * 

uyxfaa^^^fficos^^^ffiimscofts^ 
*u * co> /t>& & an t ® ft # a© 

Stt/N * y i/rt^S^n/c. ^coism. tfuy 
^*©tt^o>-y^co*4:^^*1UT^McoftK 

^TD^^^gpcos^/N^^^^rttifieisci 

*<TftS. #K13521£^ * >' y ^ 2 C £ 

£<*>K ¥ <? # 3£ BB 20 /\ V y 2 f*I T £ co J; 
o tc feHt «pHTl>5^t)jia^ni. £ ffi 6 <t 20 . 

5 x@coJ5IIfflci$*S;*ftB.-77 r <f ^4 co^iS 
6 3I®>) &±*&XL (pull relief 

device) 23 CO # P# M 22 (C <fc T IE 51 K 7 ? -f V 

^Sci^TSi, ®toUjuxte> 3S2telco3* 
^^r.Pcr«IL.TSii9IUA:COilDimcUTff^>n^. 



4.{2]fl5tDfi3mtf & H /1 18- 3 7 4' *t» IS 

58 1 tei ti 4* *a co it u y X 3 * * ^ SB co K* 8fi iS BJ . 20-fiHi/ y xospbttl 

3& 2 BUi^ftHflcof* u y X3 * * 9 6flcD-3Ufc 21. 22, 24 - #11915 
WcofiJEBfrnffBK 

51 3 S!ttW«;jnXB$<0*5fe?H©I»u y X3 * 9 
9 SB co $i| gfi OS EI x 

si 4 si ti ^ ^ m co u y x 3 * ^ ^ an 0 co n 

AS <W co »r m ® T * . 

2 - e ^ ^ ^ ^ 1* it a 11 a x * . -N- - • 7 V v r * . 

3 • u > 7 - 7 > y 7 r -f % ) >r y 

4 3t 7 r >f 

5 »■ ^ * 3 7 ft A ifr n ± & tt Ut ft 

6 - dft 09 

7 »• *S C5 fll ± ^ It PI it 

8 ••• f# u y X co 4> iC» 
10- # 7 

n -ft tr- ju 03tfeh 
13 - h 
i4-«l(*finxxfl 

1 6 - ® #c * y 9 



-23- 




FIG.1 




FIG.2 




-24- 



HISHF 2-1 11904 (7) 



1 



@1989i£ 7 HUB @* 7>/(NL )®8901821 

♦ i; a > • -7* ^112400 3-<>y>— f V - 5Y>?. 

> 235 - 3t-f - x-V* 

*7>*'B5621 -t— T— 7-f>F-7i> 7."—* 
x^^y 1 

^" 5 > ^[15621 T— 7-fVK-7i> 37 jw—* 



=J — * y ^ • 3/%^ 
— 7s 

+-7V • ^ 7 F • 



-25- 



